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q’his paper de.scribes the flight navigation soflwatc for the ‘1’urboRoguc  GI’S rcccivcr. ‘1’his
software uses a low order gravity nmdcl  with a Rungc-Kutta integrator to project and
smooth its trajectory solution over time and to protect onboard  operations from anomalous
data. 1 t also pmvidcs  for autonomous experiment cent d.

The ‘1’urboRoguc rcceivcr  was cicvelopcd  by JI’I. for NASA to meet high-accuracy
tracking requirenmnts  and a ruggdimd version will be flown on two upcoming low-Iiarth
orbit spacecraft. ‘J’hc rcccivcr pmiuccs ciuai  freqmmcy pscudorangc and carrier phase
obscrvables. An cmboard  RISC procc.ssor (AMI) 29050)”  performs (iigital tracking,
navigation, (iata handling, an[i system management. In or(ier 10 re.a[iy tile. ‘J’urboRoguc  for
on-orbit use, the cold-start Doppler search  window was widened to include the range of
IIopp]crs  seen from low earth ori>it. ‘J’o im}mmw  warm-start acquisition and to
autonomously schedule GPS-basc(i science and other pay]oaci experiments an orbit
integrator has been il~l]>ie]~~ellte.(i.  Navigation anti integrator precision arc being improvcxi
to pmvicie. 10 meter-level real-time positioning by incorporating better (iynamic  nm~iels
f’rom  prccisc orbit cictcrmination  ~>(~st-}~r(}cessil]g  algorithms such as those ustxi in J}’] JS
GII’SY OASIS 11. ‘J’he integrator is also ustxi  to scrmn  incoming data for obviom
constellation or tracking anomaiie.s,  a form of Reccivcr  Autonomous lntcgrity Monitoring
(RAIM).

Support for a very-low-average-p[~v’er GPS re.ccivcr which only operate.s for brief
intervals, pcriociicaliy  tilrougimut  tiw orbit is provi~icci  by another a(iapttition:  fit~ing the
(iiscrctc data samples to a trajectory. ‘J’ests with actuai  ilight  data from I’OPEX and Cll)S-
Ml~J’  to dmonstratc  ti~c feasibility and accuracies of ti]is tcchniqm will bc discmsui.

‘J’his  paper wiil report on test and operations I results for procmiurcs  chxigncd to
autonomously cietcrmine. the. spacecraft orbit anti administer the fright cxpcrimcnts  and will
review work in progress on “J’urboRogue. fi igi]t soft wa rc as appl icxi to spcci fic missions.


